U sing the 1957-2011 data from the Wisconsin Longitudinal Study, I integrate the gender relations theory, a life course perspective, and a biosocial stress perspective to explore the effect of women's job authority in 1975 (at age 36) and 1993 (at age 54) on breast cancer incidence up to 2011. Findings indicate that women with the authority to hire, fire, and influence others' pay had a significantly higher risk of a breast cancer diagnosis over the next thirty years compared to housewives and employed women with no job authority. Because job authority conferred the highest risk of breast cancer for women who also spent more hours dealing with people at work in 1975, I suggest that the assertion of job authority by women in the 1970 s involved stressful interpersonal experiences, such as social isolation and negative social interactions, that may have increased the risk of breast cancer via prolonged dysregulation of the glucocorticoid system and exposure of breast tissue to the adverse effects of chronically elevated cortisol. This study contributes to sociology by emphasizing gendered biosocial pathways through which women's occupational experiences become embodied and drive forward physiological repercussions.
The past three decades of the twentieth century were characterized by two parallel trends: an unprecedented increase in women's labor force participation and rising breast cancer incidence. The percent of married women ages 35-44 who were in the labor force increased from 47 percent in 1970 to 75 percent in 1990 (US Census Bureau 2012 . Breast cancer incidence rates per 100,000 women were 107 in 1975 and 143 in 2000 (SEER Cancer Statistics 2012 . Even though a large (but not all) proportion of this period's increase in breast cancer incidence was due to the wide implementation of screening mammography (Lantz and Booth 1998) , the public discourse of breast cancer expressed concern about the mysterious breast cancer "epidemic" among young professional women (Lantz and Booth 1998) . Researchers also noticed that rising breast cancer incidence occurred simultaneously with women's increasing participation in the labor force, which resulted in several recent studies exploring the role of job stress and occupational risk factors in breast cancer etiology (Achat et al. 2000; Goldberg and Labrèche 1996; Nielsen et al. 2008; Schernhammer et al. 2004) . Research on the health implications of job characteristics has been dominated by the Karasek and Theorell (1990) model of job strain positing that a combination of low job control and high job demands is detrimental to health. Because women's jobs are typically associated with lower levels of control than men's jobs (Karasek and Theorell 1990) , researchers assumed that women's employment-related stress arises from their lack of control over their work environment. Therefore, most existing studies applied the job strain model to breast cancer and found that women's low control and high job demands were not related to an elevated risk of breast cancer (Achat et al. 2000; Nielsen et al. 2008; Schernhammer et al. 2004) .
These findings indirectly support another strand of research indicating that breast cancer incidence is greater among women in higher-status occupations characterized by more control at work than among women in lower-status occupations (Danø et al. 2003; Larsen et al. 2011) . Women in professional and managerial occupations have 1.4-2.0 times greater risk of a breast cancer diagnosis compared to women in lower-status occupations (Danø et al. 2003; Goldberg and Labrèche 1996; Larsen et al. 2011; Pukkala et al. 2009 ). Moreover, the elevated risk of breast cancer associated with professional and managerial occupations cannot be fully attributed to reproductive histories, exogenous hormones, health behaviors, and screening mammography (Danø et al. 2003; Larsen et al. 2011; Sprague, Trentham-Dietz, and Burnside 2010) .
Missing from traditional models of work stress and health, including the job strain model, is the gender dimension. Women's high control at work may become a source of strain because women's authority is incompatible with the prevailing cultural gender stereotypes (Ridgeway 2001) . This incompatibility pertains even more to the control over others' work-or job authority-defined as the authority to hire and fire people, influence their pay, and decide what and how others do at work. Although job authority is typically considered a desirable workplace resource, it can become a liability if asserting authority at work triggers chronic interpersonal and psychosocial stress (Mirowsky and Ross 2003 ). Yet, to my knowledge, no study has explored the gendered nature of job authority as a potential stressor that can give rise to the physiological processes increasing the risk of breast cancer over the long term.
Using the 1957-2011 data from the Wisconsin Longitudinal Study (WLS), I explore the effect of job authority in 1975 (at age 36) and in 1993 (at age 54) on breast cancer incidence up to 2011 (age 72). This study integrates the gender relations theory, a life course perspective, and a biosocial stress perspective to elucidate potential mechanisms linking job authority to breast cancer by making comparisons between employed women and housewives as well as comparisons among employed women. I explore the extent to which job authority creates heterogeneity within employed women in terms of breast cancer. Further, extending previous research that documented the health benefits of women's full-time continuous employment (Frech and Damaske 2012; Pavalko and Smith 1999; Ross and Mirowsky 1995) , I analyze whether the effect of employment on health is modified by job authority. Consistent with recent emphasis in gender research, my analysis focuses on within-gender variability reflecting "the critical importance of exploring gender and health. . .within groups of women" in addition to between-gender differences (Springer, Hankivsky, and Bates 2012, 1662) . I argue that exercising job authority exposes women to chronic interpersonal stressors in the workplace, including social isolation and negative social interactions. Based on recent biological research on social stress and breast cancer, I propose a mechanism whereby the chronic interpersonal strain increases the risk of breast cancer via prolonged dysregulation of the glucocorticoid system and exposure of breast tissue to the anti-apoptotic and proliferative effects of chronically elevated cortisol.
The Gendered Stress of Job Authority in a Historical Context
According to the gender relations theory, gender is an ongoing and negotiated process characterized by micro-macro dynamics (Ferree 2010; Yancey Martin 2003) . In addition to its emergent and shifting nature, gender is institutionalized and widely recognized as a system of practices (Yancey Martin 2003) . I argue that the effect of job authority on breast cancer should be considered through the prism of gender relations at both the macro-and micro-levels. At the macrolevel, the system of gender stratification shapes power imbalances and creates unequal access to resources and opportunities between men and women (Acker 1990; Ferree 2010) . Hegemonic cultural beliefs suggest that women are less competent in socially valued domains and more nurturant and caring than men, which is incompatible with the leadership role (Eagly 2007; Ridgeway and Correll 2000) . These macro-processes are deeply embedded in the workplace institutional practices and interactions at the micro-level (Acker 1990; Yancey Martin 2003 ). Women's authority positions in the workplace "create a paradox of power" within a societal-level "gender system that continues to subordinate women" (McLaughlin, Uggen, and Blackstone 2012, 642) .
From a life course perspective, the gendered nature of job authority should be considered within the historical context reflecting the unique experiences of birth cohorts and the societal processes of a given period (Pavalko, Mossakowski, and Hamilton 2003) . Women in this study were born in 1939, launched their work and family trajectories in the 1950 s and 1960 s, and were the first cohort to join the labor force in fairly large numbers (US Census Bureau 1970) . This cohort also experienced markedly gendered employment patterns, with women concentrated mostly in lower-status and caring occupations (US Census Bureau 1970) .
Job authority in the WLS was first measured in 1975 when women were 36 years old. Exercising job authority in the 1970 s was associated with chronic interpersonal stress. Women experienced prejudice and discrimination due to the prevailing cultural attitudes that men made better leaders than women (Bartol 1974; Kanter 1977; Roussell 1974) . Neither men nor women preferred to work for a woman, because women were seen as "temperamentally unfit" for leadership positions, which was consistent with the cultural stereotype of the woman boss as rigid, petty, controlling, and interfering (Bartol 1974; Kanter 1977) . Roussell (1974) showed that high school departments headed by men were perceived as high in esprit, intimacy, and morale, whereas departments headed by women were perceived as high in "hindrance"-an indicator that the leader was seen as getting in the way of subordinates' interests. Women in authority positions found themselves socially isolated from their subordinates and superiors and were more likely than their male peers to report lack in communication and support from superiors and coworkers (Kanter 1977; Korabik 1995; Roussell 1974) . Thus, women's authority positions exposed them to interpersonal tension and negative social interactions.
Job authority in the WLS was assessed for the second time in 1993 at age 54. The two decades between the two measures witnessed an unprecedented expansion of women's educational and occupational opportunities. Yet, women still lag behind men in terms of workplace authority and other socially valued resources (Williams, Muller, and Kilanski 2012) . Women in authority positions continue to experience interpersonal strain and negative interactions. Gendered practices in the workplace routinely drive women workers to feel excluded, exhausted, depreciated, and incompetent (Yancey Martin 2003) . Ridgeway (2001) argues that women's efforts to assert managerial authority are undermined by resistance and hostility because subordinates do not view women's authority as legitimate and are reluctant to comply. Responsibility for others' work conditions and actions necessarily generates interpersonal tension and conflict (Mirowsky and Ross 2003 ) that may be particularly pronounced when authority is not perceived as legitimate (Ridgeway 2001) . Thus, research suggests that in both the 1970 s and 1990 s women in authority positions were exposed to chronic interpersonal stress in the workplace. I invoke a biosocial stress perspective to theorize how stressful occupational experiences can become embodied and drive forward physiological repercussions.
Breast Cancer as Embodied Gender Relations: A Biosocial Stress Perspective
Social stress research documents that social inequality at the macro-and mesolevel gives rise to stressors that threaten health at the individual level (Pearlin et al. 2005; Thoits 2010 ). Differential exposure to stressors is a fundamental pathway to the social production of gender, race, and socioeconomic disparities in health (Thoits 2010) . Recent research within the social stress framework has emphasized the importance of a biosocial approach. Understanding causal pathways from social stressors to individual health requires an examination of the intersection between social and biological mechanisms (Pescosolido et al. 2008; Springer, Hankivsky, and Bates 2012) . From the biosocial stress perspective, social conditions become embodied and have the material capacity to modify physiological functioning (Diez Roux 2007; Krieger 2005) . Embodiment means that "we, like any living organism, literally incorporate, biologically, the world in which we live, including our societal and ecological circumstances" (Krieger 2005, 351) . Although the traditional biomedical approach to the etiology of breast cancer focuses on ovarian hormones, especially estrogen (Germain 2011) , recently researchers have become increasingly interested in the social stress pathway to breast cancer with cortisol as an underlying physiological mechanism (Antonova, Aronson, and Mueller 2011; McClintock et al. 2005) . Chronic social stress increases the secretion of steroid hormones produced by the adrenal cortex-glucocorticoids (GCs). The main GC among humans is cortisol. The effect of chronically elevated cortisol is usually mediated by the activation of the glucocorticoid receptor (GR), which is ubiquitously expressed in human breast tissue in both normal epithelium and cancerous cells (Antonova, Aronson, and Mueller 2011; McClintock et al. 2005) . GR activation can directly increase mammary cell proliferation and inhibit apoptosis (programmed death of damaged or potentially harmful cells) in breast tissue, thus increasing the risk of malignant transformations (Hermes et al. 2009; McClintock et al. 2005) . In addition, cortisol may indirectly promote breast tumorigenesis by interacting with the estrogen pathway. Specifically, prolonged exposure to heightened cortisol during social stress can elevate the production of estrogen (Antonova, Aronson, and Mueller 2011) .
In sum, I explore the effect of job authority in 1975 and 1993 on women's breast cancer risk up to 2011 by making comparisons within women who were employed as well as between employed women and housewives. Further, I analyze whether and how the relationship between job authority and breast cancer depends on the social interactions at work. Moreover, the WLS data allow me to examine whether the effect of job authority persists net of socioeconomic indicators and other job characteristics as well as the estrogen pathway reflected in women's reproductive histories and health behaviors.
Methods
The Wisconsin Longitudinal Study (WLS) is a long-term study of a random sample of men and women who graduated from Wisconsin high schools in 1957. Participants were interviewed at ages 18 (in 1957), 36 (in 1975), 54 (in 1993) Questions about a cancer diagnosis were added in 1993 and 2004. Job authority items were asked of all employed women in 1975, but only a 50-percent random sample of employed women in 1993. Therefore, this study is based on two analytic samples to address this complex data structure. The first sample used for the analysis of the effect of job authority in 1975 is based on women who participated in 1975 and at least one subsequent wave (1993 and/or 2004) or dropped out after 1975 but their breast cancer was established from the NDI cause of death. This sample comprises 4,140 women, among whom 297 were diagnosed with breast cancer. The second sample used for the analysis of the effects of job authority in 1993 is based on the first sample restricted to women who participated in 1975 and 1993, were diagnosed with breast cancer after 1993, and were in the 50-percent random sample for job authority (1,509 women total, 65 of them with breast cancer). The 1993 subsample was linked to the NDI as well. were less likely to die, and women with higher education were less likely to refuse to participate. Women who were married in 1975 were less likely to die and easier to locate for the follow-up than the unmarried. Age at first birth and the number of children in 1975 were unrelated to sample attrition. Finally, women who dropped out were similar to women who were retained in terms of socioeconomic family background. I conducted a detailed analysis of sample attrition and created two selection instruments based on the propensity score approach to adjust for potential selection bias, as described in the methodological appendix, part A (available online as supplementary material).
Sample Attrition and Missing Data

Measures
Breast cancer
The binary indicator of breast cancer incidence is coded 1 for all women diagnosed with breast cancer (both alive and deceased) and 0 for women without breast cancer. Age at a breast cancer diagnosis is coded in years. In the WLS, the median age is 56 years for breast cancer incidence and 61 years for breast cancer mortality. Misclassification bias may arise if a woman's occupation affected her self-report of breast cancer. Results from Monte Carlo simulations described in the methodological appendix, part B (available online as supplementary material), indicate that my findings are robust to this bias.
Job authority in 1975 and 1993 is measured with the four items coded 1 = yes and 0 = no: "Do you have authority to hire and fire others?" "Can you influence pay received by others?" "Do you supervise the work of others?" "Do you decide what others do and how they do it?" Job authority items pertain only to the current job in 1975 and 1993 rather than women's overall experience with job authority throughout their careers. To indirectly assess accumulated time in authority positions, I calculated duration (in months) that each woman spent in her 1975 job.
Occupation in 1975 and 1993 is represented with five mutually exclusive categories: housewife; professional; managerial; clerical, sales, service; crafts, operatives, laborers. Job characteristics in 1975 include hours worked per week; the number of hours in an average week a woman spent dealing with people about work, not socializing; the frequency with which a woman was held responsible for things at work that were outside her control (1 = never, 2 = rarely, 3 = some, 4 = frequently); and job autonomy coded as high (no supervisor), medium (the supervisor decides what a woman does but not how she does it), and low (the supervisor decides what and how a woman does).
Family statuses and reproductive history in 1975 include marital status, at least one birth, age at first birth, and the number of children.
Education and income in 1975 and 1993
Education is assessed as the total completed years of schooling. Income is reflected by a natural log of the total household annual income for women who were not employed or annual earnings for women who were employed.
Health behaviors in 1993 include lifestyle factors that were shown to be related to the risk of breast cancer (Kelsey and Bernstein 1996) . Body mass index (BMI) is categorized as healthy weight (BMI < 25, reference group), overweight , and obese (BMI ≥ 30). Because even moderate drinking may increase the risk of breast cancer, alcohol use is coded 1 for women who consumed any alcohol in the previous month and 0 for women who abstained from alcohol. The frequency of light exercise (such as walking) and vigorous exercise (such as jogging) is coded as 1 = less than once a month, 2 = 1-3 times a month, 3 = once or twice a week, 4 = 3 or more times a week. (Kelsey and Bernstein 1996) : ages at menarche and menopause, natural or surgical menopause, hormone replacement therapy, and a first-degree relative with breast cancer. The models also adjust for early-life socioeconomic characteristics measured in 1957 that can affect both social status in adulthood and breast cancer (Pudrovska, Anishkin, and Shen 2012): mother's and father's education, family income (in $100 s), and father's occupation (farmer, unskilled worker, skilled worker, white-collar worker, and professional/manager). In addition, I include relative body mass in adolescence coded from pictures in high school yearbooks (Reither, Hauser, and Swallen 2009) .
Control variables
I include additional biological variables affecting breast cancer
All variables have 2 to 3 percent of missing values, on average. Multiple imputation analysis was carried out in Stata 12.1 using three imputation models corresponding to tables 2, 4, and 5. Each imputation model included all variables from the respective table. All imputation models also included a binary indicator of a breast cancer diagnosis and the cumulative baseline hazard. Five completed data sets were generated under each imputation model, the survival analysis was conducted separately on each data set, and five sets of results were pooled into a single multiple-imputation inference.
Statistical Analysis
First, I obtain summary statistics for the focal study variables by women's job authority in 1975. Second, to estimate the effect of job authority on breast cancer incidence and mortality, I use a continuous-time parametric survival model. The hazard function for person i at time j is modeled as
where h(t ij ) is the hazard of breast cancer incidence evaluated at exact age t, h 0 is a baseline hazard, β and ω are vectors of parameters, JA i is job authority, and Z i is a vector of control variables. The baseline hazard h 0 is represented with the Weibull distribution chosen over other functional forms based on the model fit indices:
where p is a shape parameter and β 0 is a level parameter. I also calculate predicted cumulative hazard to plot the effect of job authority and to interpret significant interactions:
Third, I apply propensity score matching (PSM) to take into account potential bias due to confounding factors that can affect both women's job authority and their risk of breast cancer. PSM estimates the effect of job authority on breast cancer by comparing women with job authority (the "treatment group") to women without job authority (the "control group") who are as similar as possible on all observable characteristics, with the only exception of job authority. PSM is a twostep procedure. The first step is to estimate a propensity score-each woman's propensity to have job authority in 1975 based on observed characteristics. The second step involves matching the treatment group comprising employed women with job authority and the control group comprising employed women without job authority on their propensity scores. Matched women in the treatment and control groups are then compared in terms of their breast cancer risk to estimate the average treatment effect for the treated (ATT), i.e., group differences in breast cancer between women with job authority and matched controls. I compare estimates from three matching algorithms: nearest neighbor, kernel, and radius. A potential weakness of PSM is a hidden bias arising from unobserved variables. I use a sensitivity analysis based on the bounding approach (Rosenbaum 2002) to simulate how strongly an unmeasured variable must influence selection into treatment in order to undermine conclusions of PSM. The bounding approach estimates how sensitive the results are to unobserved influences and evaluates the degree of departure from a study free of hidden bias (Rosenbaum 2002) .
Results
Summary statistics comparing women with and without job authority in 1975 with respect to the focal study variables are shown in table 1. Women with job authority had higher levels of education, had higher earnings, and spent more Compared to women without job authority, women with job authority worked more hours per week, spent more hours dealing with people about work, and were more frequently held responsible for things at work outside their control, but were also more likely to have high job autonomy. In addition, there are pronounced differences by job authority in family and reproductive histories. Women with job authority were significantly less likely to be married and to have given birth by their mid-thirties compared to women without job authority. Among those with children, women with job authority had a later age at first birth and fewer births. and 2011 based on women's job authority in 1975. Model 1 reveals that, compared to women without job authority, women with the authority to hire and fire others had a 52-percent higher risk of a breast cancer diagnosis (HR = 1.523, p < .05), net of education, occupation, job characteristics, reproductive histories, and other controls. As shown in model 2, women who had the authority to influence others' pay had 1.6 times the risk of breast cancer (HR = 1.599, Note: The measure of breast cancer incidence includes all women diagnosed with breast cancer: both deceased and alive as of the most recent follow-up. Each cell contains hazard ratios and asymptotic standard errors (in parentheses). All models adjust for ages at menarche and menopause, natural or surgical menopause, hormone replacement therapy, family history of breast cancer, and the attrition propensity score. a df = degrees of freedom b AIC = Akaike information criterion c BIC = Bayesian information criterion *** p < .001 ** p < .01 * p < .05 # p < .10 (two-tailed test) p < .01) than women without job authority. The risk of breast cancer is even stronger in model 3, which includes a combined indicator of the authority to hire and fire people and/or influence their pay (HR = 1.703, p < .001). In contrast, models 4 and 5 indicate that women who supervised people or decided what and how others did at work were similar to women without job authority in terms of breast cancer risk. Because the last two characteristics are unrelated to breast cancer, I use the term "job authority" for the remainder of this paper to reflect only the authority to hire and fire people and/or influence others' pay. Among other job characteristics, hours worked per week, low job autonomy, and responsibility for things outside own control are unrelated to breast cancer. In a sensitivity analysis (not shown), I estimated the effect of each of these job characteristics separately and found that none of them was significant even without other variables in the model. In contrast, more hours dealing with people are related to a lower risk of breast cancer incidence (HR = .987, p < .05). Table 2 also shows that no birth by age 36 and later age at first birth are associated with a greater risk of a breast cancer diagnosis. Although women with job authority have a higher breast cancer reproductive risk profile (table 1), the effect of job authority is not explained by reproductive behaviors.
Breast Cancer Incidence and Job Authority in 1975
As shown in table 1, women with and without job authority are systematically different with respect to factors that can affect both job authority and breast cancer. I use PSM to take into account potential bias resulting from these differences and to improve causal inference with respect to the effect of job authority. Women with and without job authority were matched on all variables in table 2. After matching, 32 women were outside the region of common support and 3,450 women were within the region. The treatment and control groups were well matched, and the balancing property was satisfied. PSM estimates are shown in table 3. Results from the nearest neighbor matching indicate that the probability of breast cancer among women with job authority (matched treatment group) is .092, which is almost twice as large as the probability of .048 among women without job authority (matched control group). The difference in breast cancer risk between the treatment and control groups is large in magnitude and statistically significant (ATT = .044, t = 2.705). Results from kernel and radius matching estimators are consistent with nearest neighbor estimates.
A sensitivity analysis suggests that if there is an unmeasured covariate that increases the odds of having job authority by 1.5, then the observed effect of job authority on breast cancer would become not significant at the .05 level. In other words, the ATT reported in this study may overestimate the true ATT conditional on the existence of an unobserved characteristic that increases the likelihood of job authority by 50 percent net of all observed variables used for matching. For comparison, the effect of women's college education on having job authority is 1.34. Therefore, to wipe out the effect of job authority, the effect of this hypothetical unobserved covariate on selection into treatment should be stronger than the effect of education net of education and all other characteristics used for matching. Because such a scenario is highly unrealistic, I conclude that my findings are robust to bias from unobserved variables.
Whereas tables 2 and 3 focus on women who were employed in 1975, the analysis shown in table 4 includes women who were not employed in 1975 (predominantly housewives) to explore whether job authority moderates the effect of employment on breast cancer risk. Model 1 in table 4 shows that there is no main effect of employment. Women who were employed in 1975 had a similar breast cancer risk to women who were housewives in 1975, adjusting for education, income, reproductive histories, and control variables. Models 2-4 include interactions between employment status and job authority, with job authority being an internal moderator. Significant and positive interaction terms indicate that the effect of employment on breast cancer risk is conditional on the authority to hire and fire people (model 2), to influence others' pay (model 3), or their combination (model 4). Figure 1 illustrates these interaction effects and shows that women who were employed in 1975 and had the authority to hire and fire people and/or to influence others' pay had a 58-percent higher breast cancer risk than employed women without job authority and housewives (HR employed × job authority = 1.58, p < .01). Thus, women's employment in the context of job authority confers a significantly elevated breast cancer risk, whereas being employed in the absence of job authority is neutral in terms of breast cancer risk compared to being a housewife. Further, I examine whether the effect of job authority depends on social interactions at work. Specifically, higher breast cancer risk associated with job authority is magnified by more hours dealing with people. Predicted cumulative hazard functions plotted in figure 2 illustrate that a women with job authority who dealt with people 20 or more hours per week had a significantly greater hazard of breast cancer than a woman with similar job authority but fewer hours dealing with people. Table 5 shows results from models based on women in the 50-percent random sample who were diagnosed with breast cancer after 1993. Models 1-3 indicate that women with the authority to hire, fire, and/or influence others' pay had approximately 50-60-percent higher risk of a breast cancer diagnosis than Note: The measure of breast cancer incidence includes all women diagnosed with breast cancer: both deceased and alive as of the most recent follow-up. Each cell contains hazard ratios and asymptotic standard errors (in parentheses). All models adjust for education, household income, family statuses in 1975, early life characteristics in 1957, and ages at menarche and menopause, natural or surgical menopause, hormone replacement therapy, family history of breast cancer, and the attrition propensity score. a df = degrees of freedom b AIC = Akaike information criterion c BIC = Bayesian information criterion *** p < .001 ** p < .01 * p < .05 # p < .10 (two-tailed test)
Breast Cancer Incidence and Job Authority in 1993
women without job authority, net of education, occupation, weekly hours, and earnings in 1993. The effect of job authority is large in magnitude but statistically significant only at the marginal level (p < .10). The reason for this lack of conventional significance is a small number of women with breast cancer (n = 65) in the 50-percent random sample who answered job authority questions. If all women had participated in the job authority module, it is very likely that the effect of job authority would have reached conventional significance . 
Discussion
Using prospective cohort data with over fifty years of follow-up and a uniquely wide range of life course measures and job characteristics, I explored the extent to which women's job authority in young adulthood and midlife was related to breast cancer incidence up to age 72. This study integrated the gender relations theory, a life course perspective, and a biosocial stress perspective as an overarching framework to emphasize the socially embedded origins of breast cancer and to expand current dominant models of work stress that traditionally paid insufficient attention to gender. I discuss four major themes that emerged in this study: (1) a strong and enduring effect of job authority on breast cancer incidence, (2) the importance of workplace social interactions in conveying health risks of job authority, (3) the contingent health benefits or costs of women's employment, and (4) historical contexts of job authority.
Job Authority as a Long-Term Predictor of Breast Cancer Incidence
The findings indicate that having authority to hire and fire people and/or influence their pay in 1975 at age 36 was associated with a significantly elevated risk of a breast cancer diagnosis up to age 72 independent of a wide range of lifecourse socioeconomic and biological variables. Not surprisingly, women with job authority in this study fit the medical risk profile for breast cancer because they had a later age at first birth and fewer births. Yet, the effect of job authority is significant and large in magnitude net of all estrogen-related variables in the model. The findings also address the importance of distinguishing between different dimensions of job authority. Specifically, women with the authority to hire, fire, and/or influence others' pay had an elevated hazard of breast cancer, whereas women who supervised others or decided what/how others did at work were Note: The measure of breast cancer incidence includes all women in the 50-percent job authority sample diagnosed with breast cancer after 1993. Each cell contains hazard ratios and asymptotic standard errors. a df = degrees of freedom b AIC = Akaike information criterion c BIC = Bayesian information criterion *** p < .001 ** p < .01 * p < .05 # p < .10 (two-tailed test) similar in terms of breast cancer to women without job authority. A possible explanation is that, as shown in table 1, supervisory responsibilities were more prevalent in predominantly female occupations: professional (mostly nursing and teaching in this study), clerical, sales, and service occupations. Even women with supervisory responsibilities in these occupations performed duties that were compatible with dominant cultural scripts of femininity, such as care work and administrative assistance (Aiston 2004; Kennelly 2002; Williams 1995) . Moreover, women in these female-dominated occupations were likely to have female subordinates and superiors. Other women may be more apt to perceive women's authority as legitimate and less likely to evince resistance and interpersonal hostility. Unfortunately, I could not fully evaluate this explanation with the WLS data, due to the lack of measures reflecting the boundaries of a woman's job authority and the gender composition of her subordinates and superiors.
Job Authority and Workplace Social Strain: A Possible Link?
I propose that exercising job authority in the 1970 s involved stressful interpersonal experiences. The importance of social relationships in the workplace is highlighted by the finding of a significant interaction between job authority and hours dealing with people at work. Job authority conferred the highest risk of breast cancer for women who also spent 20 or more hours dealing with people at work in 1975. Compared to this high-risk group, women who had high job authority but worked with people for fewer than 20 hours had a significantly lower hazard of breast cancer. In other words, social interactions at work increased breast cancer risk when job authority was high. Women in authority positions were exposed to interpersonal stressors that were also shown in biomedical research to alter glucocorticoid secretion and expose breast cells to chronically elevated levels of cortisol. Recent studies among animals suggest potential mechanisms through which interpersonal stress is related to chronic hyperactivity of glucocorticoid responses. Among female rats, social isolation and disruption of supportive social ties increase the risk of developing malignant and benign mammary tumors, with the primary mechanism being dysregulation of the GC system (McClintock et al. 2005) . In young adulthood, months before tumor initiation, socially isolated rats develop an enhanced GC response to stressors with markedly delayed reduction of corticosterone (rats' main GC) to normal levels. Both aspects of this stress reactivity process are related to an increased risk of mammary tumors in middle and old age (Hermes et al. 2009 ). The WLS measure focuses specifically on dealing with people about work, not just socializing. Therefore, dealing with people in the context of job authority does not necessarily reflect positive aspects of social integration. Research indicates that it is possible to have a large amount of social contact and at the same time to feel socially isolated in the absence of social support and positive interactions. A feeling of social isolation emerges when social relationships are perceived to be deficient and lack intimacy or companionship (Doane and Adam 2010) . Perceptions of social isolation are stronger predictors of worse health than more objective measures of social contact (Cacioppo, Fowler, and Christakis 2009) .
Interestingly, human studies of cortisol and strain in social relationships suggest that individuals who perceive that their social networks are too demanding, critical, or unreliable exhibit an unfavorable profile of cortisol regulation (Friedman et al. 2012) . Their diurnal cortisol rhythms are characterized by lower morning peak and higher evening nadir; thus, social strain can be related to chronically elevated cortisol, especially in the evening (Friedman et al. 2012 ). Doane and Adam (2010) found that persistent feelings of not fitting in, social isolation, and lack of companionship were associated with a similar blunted cortisol response, with a lower morning rise and a weaker evening fall. These findings are in accord with animal studies of social isolation and cortisol (Hermes et al. 2009 ).
Job Authority and the Contingent Health Effects of Women's Employment
I find that job authority in 1975 moderates the effect of women's employment on health. Women who were employed without job authority were similar in terms of breast cancer risk to housewives. In contrast, women with job authority had a significantly higher risk of a breast cancer diagnosis than housewives. This finding emphasizes that in order to understand the health implications of employment, it is not sufficient to make a binary comparison of women who are employed and not employed. Research suggests that women who are employed are healthier than women who do not work for pay, which likely reflects both resources provided by employment and the selection of healthy women into paid work (Pavalko, Gong, and Long 2007 ). Yet, the health benefits of employment can be counterbalanced by unfavorable working conditions, stress, and role conflict (Pavalko, Gong, and Long 2007; Pavalko and Smith 1999) . These results suggest that the health implications of employment should be considered within specific contexts in which the processes of women's paid and unpaid work unfold. Under some circumstances, employment can confer not only health benefits but also health risks, at least for some health outcomes, such as breast cancer, in the context of gender inequality in the workplace and gendered interpersonal stressors.
Job Authority and the Historical Context
The results provide suggestive evidence of a consistent effect of job authority across two historical periods. The effect of job authority in 1975 on breast cancer was replicated in 1993, although the 1993 effect was only marginally significant, due to a small sample size. It appears that despite the sweeping changes in women's educational and occupational opportunities between the 1970 s and the 1990 s, job authority may still constitute a health risk in certain contexts, at least for this cohort, who spearheaded women's massive entry in the labor force. As the first cohort to increase their presence in authority positions, the WLS women were probably more likely than younger cohorts to encounter resistance and discrimination (Gee, Pavalko, and Long 2007 ). Yet, although more women are entering higher-status occupations than in the past, women are still disadvantaged in more masculine workplace scenarios because the leadership role is incongruent with the prevailing gender stereotypes (Ridgeway 2001) . The continuity of the adverse implications of authority across two periods in the WLS is consistent with recent research documenting that higher-status women in the workplace continue to experience discrimination, harassment, and social exclusion (McLaughlin, Uggen, and Blackstone 2012; Williams, Muller, and Kilanski 2012; Yancey Martin 2003) . Because of the tenacity of gender inequality and dominant gender beliefs, this study's findings are likely to reflect experiences of women in current and future cohorts.
Limitations and Future Research
The WLS contains only White non-Hispanic participants; thus, the proposed mechanisms cannot be directly extrapolated to minority women. Because of the intersecting systems of race and gender discrimination, conditions of minority women in authority positions might have been even more stressful than those of White women. Recent biological research suggests that the cortisol-mediated effects of social stress on breast cancer may be even more pronounced among Black women compared to White women (McClintock et al. 2005 ). An important next step for future research is to explore race and ethnic differences in the health implications of higher-status occupations.
Moreover, job authority in the WLS was measured only at two time points twenty years apart, and the second measure of job authority is based only on a 50-percent random sample. To explore the potential accumulation of the effects of job authority with longer duration, studies should include repeated measures of workplace characteristics over the life course. Further, health behaviors, such as alcohol use and obesity, were shown to be important influences on breast cancer in previous research (Kelsey and Bernstein 1996) . Yet, this study suggests that health behaviors in midlife are unrelated to a breast cancer diagnosis in the subsequent eighteen years. It is possible that health behaviors in early life and young adulthood are more consequential influences on breast cancer, yet this information is not available in the WLS.
Although I speculate about potential physiological mechanisms, no data set exists at present to test these hypotheses. It is difficult to document pathways linking social stress to breast cancer because different studies focus on different levels of analysis: epidemiological, physiological, and molecular (Antonova, Aronson, and Mueller 2011) . Moreover, in the interpretation of findings, I emphasize social isolation at work as a potential social stressor, yet the WLS does not have measures of either perceived social isolation in the workplace or social network outside of work. Therefore, an important direction for future research is an integration of multiple approaches across disciplines and collection of longitudinal data spanning social and biological levels. Future studies would ideally include long-term measures of "objective" work characteristics, women's perceptions of workplace stress, and repeated assessment of biomarkers, such as cortisol and other stress hormones.
Conclusion
Despite these limitations, this study documents the long-term effect of job authority on women's risk of breast cancer and theorizes about potential biosocial pathways conveying this effect. Exercising job authority can be a chronic stressor for women in the social context of gender inequality. This stress may heighten women's risk of breast cancer via dysregulation of the glucocorticoid system and exposure of breast tissue to the anti-apoptotic and proliferative effects of chronically elevated cortisol. A strong effect of job authority observed in this study points to the importance of gender relations in the social etiology of breast cancer.
The association between job authority and breast cancer persists net of reproductive patterns (e.g., age at first birth) and health behaviors (e.g., alcohol use). This is consistent with recent pathbreaking animal studies showing that socially isolated rats have higher breast cancer risk despite their lower levels of ovarian hormones (McClintock et al. 2005 ). Yet, a focus on estrogen-related characteristics is still the primary focus of the biomedical and clinical approaches (Colditz and Frazier 1995) . It is important to shift the focus beyond reproduction and health behaviors, to pay more attention to social stress as a factor in breast cancer etiology, and to combine traditional biomedical explanations with social stress explanations. More attention is needed to the study of potential health risks among women in authority positions who are still overcoming resistance and enduring stereotypes as a result of gender stratification.
